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ABSTRACT 
AN INVESTIGATION OF INSTRUCTIONAL 
USAGE OF MICROCOMPUTERS AT 
THE SECONDARY LEVEL 
The purpose of this study was to determine how 
microcomputers are changing the instructional program in the 
secondary schools of a large metropolitan school system. 
Specifically, the study addressed itself to: (1) determining 
how teachers, students, and administrators view the micro¬ 
computer; (2) determining how microcomputers are being used; 
(3) determining what factors seem to facilitate or inhibit 
microcomputer application. 
In a personal interview setting, data for this study 
were obtained from the district microcomputer coordinator, 
seventeen teachers, one hundred and forty-six students, ten 
Computer Assisted Instruction coordinators, and nine 
assistant principals of instruction, who were known to be 
recently using microcomputers in their instructional program. 
Upon the recommendation of the school system's CAI 
coordinator, ten secondary schools were selected from the 
system's population of twenty-four secondary schools. All 
questions used in the personal interview schedules were 
unstructured. Data were analyzed by appropriate categorizing 
and tabulating. Data were presented in narrative form with 
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use of appropriate tables. Findings were evaluated in light 
of the literature and results from other surveys. 
The findings of the study revealed from a broad 
perspective that the local and central office personnel 
demonstrated enthusiastic support of the instructional staff 
use of microcomputers. More specifically, the findings 
revealed that: 
(1) Teachers used computers for record keeping, 
test construction and worksheet generation, 
drill and practice, programming and data 
processing. 
(2) Students used computers for problem solving, 
computer literacy, data processing, drill 
and practice and programming. 
(3) Facilitating or driving forces dominated the 
inhibiting or restraining forces and micro¬ 
computer changes occurred rapidly in this 
school system. 
The following recommendations were made: 
(1) Additional computers and software should be 
purchased to afford students more hands-on 
experience with computers. 
(2) Teachers, CAI coordinators, assistant 
principals of instruction, and central office 
personnel should develop additional 
strategies to involve all subject teachers in 
the computer program. 
(3) A longitudinal study should be initiated to 
provide for continuous monitoring of 
microcomputer acceptance and use in this 
school system. 
(4) Future research should evaluate the student's 
microcomputer usage at the elementary and 
secondary levels. 
AN INVESTIGATION OF INSTRUCTIONAL 
USAGE OF MICROCOMPUTERS AT 
THE SECONDARY LEVEL 
A DISSERTATION 
SUBMITTED TO THE FACULTY OF THE SCHOOL OF EDUCATION, 
ATLANTA UNIVERSITY IN PARTIAL FULFILLMENT OF THE 
REQUIREMENTS FOR THE DEGREE OF 
DOCTOR OF EDUCATION 
BY 





To my beloved mother Gladys L. Balter and my brothers 
James, Nathaniel, Joseph and Veolice. 
Mable Lee Bulter Johnson 
l 
ACKNOWLEDGEMENTS 
There are a number of persons that I must thank for 
supporting me through this endeavor. First, I am extremely 
grateful to my chairperson, Dr. James F. Doyle for his 
untiring efforts in guiding me through this experience. I am 
also grateful to the members of my committee Dr. Charles 
Davis, Dr. Stephen Herrmann, and Dr. Olivia Boggs for their 
assistance and support. 
A special thanks is expressed to my family and friends 
who have been both patient and understanding with me. I love 
you all. 
11 
TABLE OF CONTENTS 
DEDICATION  i 
ACKNOWLEDGEMENTS  ii 
LIST OF TABLES  V 
Chapter 
I. THE PROBLEM AND ITS SETTING  1 
The Statement of the Problem  5 
Justification For The Study  5 
Definition of Terms  7 
Limitation of the Study  9 
Organization of the Study  10 
II. REVIEW OF RELATED LITERATURE  12 
Theoretical Framework  12 
Barriers To Change  14 
Implementing Change  16 
The Importance of the 
Principal's Leadership  18 
Research on CAI 
Effectiveness  21 
Microcomputer Studies  23 
Summary of the Chapter  29 
III. RESEARCH DESIGN AND METHODOLOGY ..... 32 
Design of the Study  32 
Subjects  32 
Instrumentation  33 
Treatment of the Data  34 
Collection of the Data  35 
Summary of the Chapter  35 
iii 
IV. THE PRESENTATION AND ANALYSIS OF DATA . . 36 
Description of the Sample  36 
Respondents Interpretations  43 
Summary of the Chapter  57 
V. SUMMARY, CONCLUSIONS, IMPLICATIONS 
AND RECOMMENDATIONS  63 
Statement of the Problem  63 
Description of the Sample  64 
Research Methodology  64 
Major Findings  65 
Conclusions  66 
Implications  ...... 67 
Recommendations  67 
Summary Comments  68 
APPENDICES  71 
BIBLIOGRAPHY  113 
IV 
LIST OF TABLES 
1 Total Students Enrolled In Computer Classes 
of the Schools in the Study 38 
2 Computer Classes Being Taught in the 
Schools in the Study 39 
3 Personnel Interviewed  41 
4 Grade Level of Students Interviewed  42 
5 Age and Sex of Students 43 
6 Number and Percent of Students Who Favor 
Using Micro's 45 
7 Students Who Had Taken Other Computer Classes .... 46 
8 Students Who Owned Personal Computers  48 
9 Students Who Read Computer Magazines  49 
10 Amount of Time Each Week On The Microcomputers .... 51 
11 School Computer Club Membership .....  51 
12 Profile of the Schools Observed in the Study  101 
13 Profile of the Schools Observed in the Study  102 
14 Number of Computers in the Rooms of Teachers 
Who Utilize the Microcomputers for 
Instruction (A) 103 
15 Number of Computers in the Rooms of Teachers 
Who Utilize the Microcomputers for 
Instruction (B) 104 
16 Number of Computer Classes Taught By 
Computer Teachers  105 
17 Computers Teachers' Computer Training (A)  106 
18 Computer Teachers' Computer Training (B)  107 
v 
LIST OF TABLES (CONT.) 
19 CAI Computer Training (A)  108 
20 CAI Computer Training (B)  109 
21 Assistant Principals of Instruction 
Computer Training (A)  110 
22 Assistant Principals of Instruction 
Computer Training (3)   111 
23 Type of Software Used By Teachers 112 
vi 
CHAPTER I 
THE PROBLEM AND ITS SETTING 
Rationale 
The use of computers in education is not a new concept. 
"Computers have been used for computer-assisted instruction 
since educators learned to combine the features of Skinner's 
program instruction with Skinner's and Pressey's teaching 
machines.However, early computers were too expensive, 
large and complex. Therefore, widespread acceptance of the 
use of computers was minimal, until the introduction of 
mircocomputers to education. "Dramatic cost reductions and 
performance improvements have made microcomputers more 
accessible and produced an enormous upsurge in interest among 
educators."2 Interested educators are seeking methods 
1 Marie Dence, "Toward Defining the Role of CAI: 
A Review," Educational Technology 19 (November 1980):54. 
2Practical Applications of Research, A Newsletter 
of Phi Delta Kappa's Center on Evaluation, Development, and 
Research, June, 1982. 
1 
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which will make computer applications in education more 
effective for instructional purposes. 
During the present decade, computers will begin to 
influence every aspect of our daily lives. Their presence is 
proliferating in offices, factories, schools, and homes. 
Visibly and invisibly, computers are shaping society. Most 
of use cannot go through a single day without coming in 
contact with some form of computer technology - whether 
buying grociers, ordering a Big Mac, making travel 
reservations, diagnosing what's wrong with our cars, or 
searching for a new home. Perhaps most importantly, 
microelectronics has made it possible for many people to have 
computers at home.1 
Today more than half of the jobs in the nation are in 
the information industry. A study carried out by the United 
States Department of Labor Statistics shows that of the ten 
fastest growing jobs during the 1980's three out of the top 
five are in the computer industry. It is estimated that over 
^Charlene E. West, "Computers in the 80's", eds., 
M. Time Grady and Jane D. Gawronski, Computers in Curriculum 
and Instruction (Alexandria, Virginia: Association For 
Supervision and Curriculum Development Publications, 1983), 
p.2. 
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three-fourths of today's kindergarten pupils will one day be 
employed in occupations requring computer literacy.^ 
These issues have placed a real burden on American 
Education. In fact, both the National Institute of Education 
and the National Science Foundation have identified the next 
crisis in education to be that of computer illiteracy. 
Students must be helped to overcome ignorance of this 
technology.2 Society demands that all of us become 
computer literate to survive in our present world. Computer 
technology is here to stay. A minimal level of computer 
skills must become commonplace, because those who are unable 
to work with the tool of their society find it difficult to 
work at all. Comprehensive prespectives of computer literacy 
have been set forth by several authors: (Anderson, Klassens, 
and Johnson; 1981; National Council of Teachers of 




1 980).1 They concluded that the computer literate person 
must be able to define, demonstrate, and discuss 
(1) how computers are used; (2) how computers do their work; 
(3) how to use the computers; (4) how computers affect 
society. 
To utilize the microcomputer to its greatest capacity, 
educators must: (1) identify people, products and programs 
that point the way to new kinds of computer use, and (2) 
determine those factors which contribute to and inhibit 
microcomputer application. 
Students, teachers, and administrators will have their 
presence dominated by educational technology. Unless they 
have an understanding of and the ability to use the new 
technology, they will be as illiterate as persons today who 
cannot read or write.2 
^See Ronald E. Anderson, "National Computer 
Literacy Goals for 1985 Conference, Washington, D.C., 14 
December 1980; National Council of Teachers of Mathematics, 
"An Agenda for Action; Recommendations for School 
Mathematics of the 1980's," Reston, 1980; D. Moursund, "What 
Is Computer Literacy?," Creative Computing 2 20 (December 
1980): 55; D. G. Rawitsch, "The Concept of Computer 
Literacy," MAEDS Journal of Educational Computing 2 18 
(November 1978): 1-9; D. H. Watt, "Computer Literacy: What 
Schools Should be Doing About It," Classroom Computing News 
21 (December 1980):26. 
^Education USA, 4 January 1982. 
Educators everywhere are aware that schools must enter 
the new age, but the same speed which is bringing the new 
development to the market almost daily is threatening to 
engulf and leave behind the education field.1 
Considering the evidence cited, one timely questions 
is: How are microcomputers changing the instructional 
program in the secondary schools? 
The Statement of the Problem 
The purpose of the study was to investigate how micro¬ 
computers are changing the instructional program in the 
secondary schools of a large metropolitan school system. 
Specifically, the following research questions were examined 
(1) How do teachers, students, and administrators view the 
microcomputer? (2) How are microcomputers being used in the 
schools? (3) What factors seem to facilitate or inhibit 
microcomputer application? 
Justification for the Study 
The investigator conducted a review of the literature 
related to computer and microcomputer use in education by 
1Ibid. 
6 
searching Dissertation Abstracts International, ERIC and 
Education Index. In addition, extensive reading was done in 
specialized computer and microcomputer journals. 
If the microcomputer, one of the latest examples of 
educational change, is to reach its greatest potential for 
individualized learning in the classroom, educators must 
analyze, alleviate, and elminate factors which inhibit micro¬ 
computer instruction. Obviously, promoting change is a more 
complex process than simple systematically planning the 
change of a curriculum, school philosoply or staff 
utilization. One must take into account not only what is to 
be changed but also who is to change. Actions and inter¬ 
actions of individuals, utilimately, make schools change or 
remain stable. 
Change is a continuous process occurring everywhere and 
in everything. Even what appears to be static is constantly 
changing. Change always involves some conflict 
or stress. As a consequence, any program for change, 
whether it involves whole social systems or individuals is 
usually accompanied by resistance to change itself. Resis¬ 
tance to change may take many forms, from outright rejection 
to attacking, to being confused, to not hearing or seeing, 
to misunderstanding, to forgetting, to being right and to 
justifying or explaining your own position. It is important 
to recognize that resistance is not an isolated phenomenon 
7 
but has a background and history that may be embedded in 
cultural norms which are violated by any change program. 
It is helpful, therefore, to accept resistance and the 
feeling behind it as a legitimate reality and to work with it 
from there. To meet resistance with antagonism or win/lose 
strategies may be counter productive. 
Most change is good and can be anticipated, studied, 
and planned for by educators. If educators train themselves 
to accurately predict changes that may well affect schools, 
they can better prepare themselves, the faculty and students, 
as well as the community, to meet the changes in a positive 
way. 
This study therefore attempted to (1) provide 
additional information about factors that facilitate or 
inhibit microcomputer applications; (2) to relate views of 
teachers, administrators, and students concerning the micro¬ 
computers; and (3) to show how microcomputers are being used. 
Definition of Terms 
To provide for unity in thought among readers, 
operational definitions of key technical terms are presented 
below as they were used throughout this study: 
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1. BASIC - - An acronym for Beginner All 
Purpose Symbolic/Instruction Code. A 
high-level conservational, interpretative, 
programming language in wide use. BASIC 
was invested by Kemeny and Kurtz at 
Darmouth College in 1963. It permits 
the use of simple English words and 
common mathematical symbols to perform 
the necessary arithmetic and logical 
operations to solve problems.^ 
2. Computer Assisted Instruction (CAI) - - 
Use of computer or microcomputer as a 
medium of instruction to facilitate 
the learning process. 
3. Computer Literacy - - Being able to 
define demonstrate, and discuss (1) 
how computers are used; (2) how 
computers do their work; (3) how to 
use a computer; (4) how computers affect 
1john G. Kemeny and Thomas E. Kurtz, Basic 
Programming (New York: John Wiley and Sons, 1968), p. 8. 
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our society.1 
4. Computer Managed Instruction - - Includes 
such instructional support functions as 
testing, prescribing, recordkeeping, 
scheduling, monitoring, and time and 
resource management. 
5. Microcomputer - - A complete computer 
system with all the components of a large 
computer, able to store, retrieve, and 
process data. 
Limitation of the Study 
This study was limited because of the size of the 
sample, and because the researcher only addressed the use of 
the microcomputer in the instructional program of the 
secondary school. Sources of data for this investigation 
were limited to the responses of a sample of students, 
teachers and principlas in a large metropolitan school system 
concerning their experiences with the instructional use of 
the microcomputer. It was recognized that the responses of 
^Ken Brumbaugh, "Computer-Literacy - 1985," -The 
Computer Teacher 18 (Decmeber 1980): 49. 
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these subjects may not be representative of students, 
teachers, and principlas in general; however the findings 
of this investigation may offer broad hypotheses for future 
research. 
Further, the data relating to the variables 
investigated were based on responses to open-ended questions. 
No attempt was made to verify the accuracy of these 
preceptions. Nevertheless, several characteristics of the 
study functioned to minimize extraneous sources of variance 
in the subjects' responses. These factors included; (1) 
responses were made anonymously; (2) motivation to give 
socially approved responses were minimal as the vast majority 
of the subjects were not known to the investigator; and (3) 
negative responses had no foreseeable negative repercussions 
for the subjects. To the extent that the procedures employed 
failed to prevent the subjects from distorting their 
responses, the study's findings represent a restricted view 
of reality. 
Organization of the Study 
Chapter one has introduced the statement of the problem 
and discussed the significance of the study. Terms were 
defined and the limitations of the study were set forth. 
The direction and the scope of the dissertation were 
indicated. Chapter two gives the theoretical framework and 
review of the literature relating to the instructional use of 
computers and microcomputers. Chapter three provides an 
explanation of the design of the study, a definition of the 
population, and a description of the method of gathering and 
compiling data. Chapter four presents the data and an 
analysis of the data. Chapter five includes a summary of the 
study, as well as conclusions and discussion based on the 
findings. The implications and recommendations for further 
study are noted. 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
This chapter reports the theoretical framework of the 
study barriers to change, implmenting change, the importance 
of the principal's leadership, CAI effectiveness, micro¬ 
computer studies, and computer literacy. 
Theoretical Framework 
A theoretical framework for examining the premise that 
the use of microcomputers has caused instructional change 
may be found in Kurt Lewin's1 force-field analysis 
theory. Force field analysis is applicable to individual, 
group, and organizational change. A "force field" is the 
total of all forces, positive and negative, that affect a 
particular situation. 
Lewin looks upon a level or phase of behavior with an 
institutational setting not as a static habit or custom, but 
as a dynamic balance of forces working in opposite directions 
with the social-psychological space of the institution. To 
1Kurt Lewin, Field Theory in Social Science (New 
York: Harper and Row, 1951), p. 46. 
1 2 
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Lewin, the factors facilitating change are the driving 
forces, and the factors against change are the restraining 
forces. These forces may originate inside the organization, 
in the environment or in the behavior of the renewal 
facilitator. 
The organization is thought of as an equilibrium which 
is being maintained by a variety of factors that "keep things 
the way they are" or "allow me to behave in my customary 
ways." It is the job of the renewal faciliator to assess 
the change potential and resistance and to try to change the 
balance of forces so that there will be movement toward an 
improved state of affairs. 
Part of anticipating change is the need to understand 
the elements of change. According to Lewin there are many 
factors, not one or two, counterpoised in dynamic tension. 
Change takes place when an imblance occurs' between the sum of 
the restraining forces and the sum of the driving forces. 
By identifying the indivudal forces at work, decisions may 
be made concerning where to concentrate the efforts. Care 
must be taken, however, so that a change in one part of the 
system is supported by necessary changes in other parts of 
the system. Too much pressure for change can result in 
tension, unstable and unpredictable conditions. Lewin 
suggests that the place to begin change is at those points 
in the system where some stress and strain exist. Stress 
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may give rise to dissatisfaction with the status quo and thus 
become a motiviating factor for change in the system. 
Force-field analysis and field theory have broad 
implications for the field of education. Mey,1 in 
viewing field theory from the standpoint of the total 
educational change states, "Educational change cannot take 
place without the force field of society undergoing a change 
in the same respect." It may be concluded, then that force- 
field analysis and field theory are integral to our under¬ 
standing of individual and group learning as well as a change 
in the total system. 
Barriers To Change 
Change occurs in schools when people alter programs, 
materials, and the way they interact with each other. Change 
is difficult to initiate and maintain because the inter¬ 
actions among people have already, in most instances, become 
stable routines that are dependable and more or less satisfy¬ 
ing. Change disrupts this stability; it brings uncertainity 
and at least temporary loss of the rewards and routines that 
people have come to know. Change is nearly always costly 
and painful, and too often it falls short of reaching its 
1Harald Mey, Field Theory; A Study of its Application 
in the Social Science (New York; St. Martin's Press, 1972), 
P. 85. 
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goals. There are two basic types of change: planned and 
unplanned. 
Planned change is the type of change 
involved in the process of human systems 
renewal. It can be defined as a conscious, 
deliberate, and unually collaborative effort 
to improve the operations of a system, - 
whether it be self system, social system, or 
cultural system - through the utilization of 
knowledge and skills. It usually involves 
both a renewal facilitator and some kind of 
organized effort. Persons are brought 
together to solve a problem or to plan and 
attain an improved state of functioning in 
the human system by utilizing and applying 
valid knowledge. 
Unplanned change will happen to and in all 
human systems. In its reaction it will try 
to maintain homeostasis, which by definition, 
is the tendency shown by an organism or a 
social system to seek a new balance when its 
elements have been distrubed. Homeostatic 
change, then is reactive response to outside 
stimuli when they occur, and it may be 
competitive or cooprerative, but it is not 
anticipatory. The goals of homeostatic 
change are the goals of adjustment, holding 
on to a balance of material and psychological 
expenditures and rewards.1 
There are three major barriers to planned change, 
according to Carlson.2 
The Absence of a Change Agent 
A Weak Knowledge Base 
Domestication of Public Schools 
^Gordon L. Lippitt, Organization Renewal: A Holistic 
Approach to Organization Development (New Jersey: 
Prentice-Hall, Inc., 1982), p. 52. 
^Richard 0. Carlson, et al. Change Process in the 
Public Schools (Eugene, Oregon: The Center For The Advanced 
study of Educational Administration, 1968), pp. 4-7. 
16 
The absence of a change agent means that there is no 
person who attempts to influence the adoption decisions in 
the direction he feels is desirable. There is no profession¬ 
al who has as his major function the advocacy and introduc¬ 
tion of innovation into practice. Where there is a weak 
knowledge base, schools are handicapped in change activities 
by the lack of understanding of new educational practices. 
The significance of the relationship with clients is 
implied in the label of "domestic organization" which is 
given to organizations like the school which cannot select 
clients and where the client must accept the services. The 
label of domesticated organization is used to indicate that 
class or organization is protected and cared for in a fashion 
similar to that of a domesticated animal. 
Implementing Change 
In recent years a growing body of knowledge has 
described strategies of productive changes - methods and 
procedures that do bring effective school improvement. 
There is now some agreement about the best ways of assisting 
schools to implement changes and adopt innovations. Much of 
this literature has been summarized by Runkel and Schmuck, 
et al.,1 who rely on four major studies which are 
Tphilip J. Runkel et al., Transforming to School's 
Capacity for Problem Solving (Eugene: Center For Educational 
Policy and Management, 1979), p. 425. 
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unanimous in stating that helpers and decision makers must 
joint with school participants from the outset in 
collaborative planning. Local participants must be involved 
identifying problems, sharing dissatisfactions, setting 
goals, and selecting solutions. Local participants also need 
to be involved in the ongoing monitoring of the change 
project. 
The studies are also in agreement about the need for 
mutual adaptation or tailoring the new strategies or methods 
to meet the needs and requirements of local conditions. 
Similarly, local participants must alter some of their 
routines to meet the purposes and methods of the change 
effort. 
Further, the studies stress the need for local adoption 
or development of materials and warn against the direct 
adoption of packaged materials. In effect, there is a need 
to reinvent the wheel in almost every case. 
Also, the studies indicate that inservice training is 
needed to insure that participants are able to make the new 
methods or strategies work. Several studies stress the need 
for training in both the technical skills and content of 
the change as well as in the skills of working together 
productively. 
Finally, the studies place strong importance on making 
explicit arrangments for institutionalization. The arrange¬ 
ments needed inlcude preparing for a reduction in outside 
18 
resources and providing assistance to participants as they 
make the change a routine part of their daily activities. 
These five principles appear to be fairly universal: 
all of them applied in a great many schools studied, and none 
of the reports found evidence opposed to any of the prin¬ 
ciples. The clear implication is that change efforts which 
include inservice training, and explicit arrangement for 
institutionalization are far more likely to succeed than 
those which do not. 
Of course change is not always possible or even desir¬ 
able. Some changes are ill-conceived and should not be 
attempted. Others are worthy ideas that do not fit a 
particular classroom, school, or district. Still others are 
good ideas but not worth the energy it takes to implement 
them. 
The Importance of the Principal's Leadership 
The principal's behavior has a direct effort on school 
climate, and ultimately, student behavior. Tjosvold and 
Kastelic^ studied the effects of student motivation and 
principals' attitudes toward student control on teacher 
directiveness and found that the values held by the princi- 
^D. Tjosvold and T. Kastelic, "Effect of Student 
Motivation and the Principal's Values on Teacher 
Directiveness," Journal of Educational Psychology 
68 (November 1975): 768. 
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pals concerning student control definitely influenced the 
manner in which teachers interacted with unmotivated 
students. 
Valentine et al.1 found correlations between the 
directness of the principal's verbal interactions and 
positive attitudes among the school community. Their 
findings indicated a "domino effect" whithin the school, and 
that the quality of the principal's interactions with the 
faculty is the critical point in this chain, inasmuch as the 
teacher has the most direct contact with students. Berman 
and McLaughlin2 described principals as "gate-keepers 
of change." The researchers observed principals' active 
support of an innovative project to increase the changes of 
teacher change and perceived success. They found that the 
successful implementation of innovation in the school depends 
on the support given by the principal. 
Mahan^ reported that sampled teachers ranked prin- 
1J. W. Valentine et al., "Administrative Verbal 
Behavior: What You Say Does Make A Difference," 
National Association of Secondary School Principals 
Bulletin 65 (September 1975): 67. 
2Paul Berman and Milbrey Wallin McLaughlin, 
Federal Programs Supporting Educational Change Volume IV: The 
Findings in Review (Santa Monica: The Rand 
Corporation, 1975), p. 47. 
3james M. Mahan, "The Teacher's View of the 
Principal's Role in Innovation," The Elementary 
School Journal 54 (April 1970): 359. 
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cipals as the leading initiators of innovation in their 
schools districts. Rabin1 found the principal's role 
in supervision to be significantly related to curriculum 
innovation. 
Researchers at the Research and Development Center for 
Teacher Education at the University of Texas^ found a 
relationship between building level stages of innovation 
adoption and the behaviors and concerns of principals. They 
hypothesized that the implementation of the innovation is 
different in different schools primarily because of the 
actions and concerns of the principal. It is obvious that 
the principal exerts a considerable influence over all 
aspects of school organization. 
The microcomputer program is the latest example of 
educational change that the principal supervises. In 
managing the complex problems associated with microcomputer 
programs, the local school system and their leaders must have 
maximum knowledge, skills and courageous attitudes. Much 
depends on the personality of the administrator. However, 
1Sondra Carole Rabin, "A study of the Principal's 
Role in Curriculum Innovation in the Elementary 
School" (Ph.D. dissertation, Northwestern University, 1973) 
p.129. 
^Gene E. Hall et al., "Implementation at the 
School Building Level: The Development and Analysis of Nine 
Mini-Case Studies," paper presented at the annual meeting of 
the American Educational Research Association, Austin, Texas, 
14 April 1980. 
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a knowledge of attitude change and human behavior helps us 
understand how and why change does or does not take place, 
and why some principals are more successful as change agents. 
Research On CAI Effectiveness 
Generally, the literature regarding the effectiveness 
of computer use has been concerned with achievement gains 
through computer-assisted instruction (CAI). Large-scale 
studies have examined the results of computer programs 
written for mainframe or minicomputers. Basically, these 
studies have been in the subjects of mathematics and language 
arts. 
More recently, studies of computer use have 
looked at the formation of computer 
literacy skills, programming environments, 
and problem-solveing strategies. Other 
studies have looked at the computer's 
effectiveness, as a tool for learning 
computation or writing.^ 
Edwards2 and others reviewed the research on CAI at 
the secondary level, they found: 
(1) Retention of learned materials by the 
CAI group was equal to that obtained 
in traditional instruction. 
(2) Time for students to complete a unit 
was less for CAI students thatn for 
non-CAI students. 
^Grady and Gawronski, Computers In Curriculum, p.7. 
2Judith Edwards et al., "How Effective is CAI? A 
Review of the Research," Educational Leadership 33 (November 
1975): 148. 
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(3) CAI did not lead to increased achieve¬ 
ment levels for students at the second¬ 
ary level. 
Visonhaler and Bass^ reported the results of the 
major studies on CAI drill practice at the elementary level 
They found that augmenting classroom instruction with CAI 
provides superior performance on the SAT. Bruns and Culp 
and Jongejan^ support the notion that supplementary 
instruction with CAI leads to higher achievement and that 
the amount of time needed to learn is significantly reduced 
for mathematics or language arts skills. 
Numerous studies have examined achievement gains 
through the use of computer assisted instruction: Foster, 
1973; Johnson and Harding, Birmingham Lea Writing Group, 
1john F. Visonhaler and Ronald K. Bass, "A Summary of 
Ten Major Studies on CAI Drill and Practice,” 32 
Educational Technology (July 1972) :36. 
2H. L. Burns and G. H. Cupl, "Stimulating Invention 
in English Composition Through Computer Assisted 
Instruction," Educational Technology 19 (August 1980); J. 
Johnson and T. Jongejan, "Mathematics and Computers" in 
Elementary and Secondary School Topics, eds. Robert Barnes 
and Darnell Bateman (New York: Association for Computer 
Machinery, 1981), p.76. 
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1979; Daiute, 1981; Pracher, 1979 and others.^ 
Microcomputer Studies 
The research on the effect of microcomputers, while 
still not extensive, does provide curriculum workers with 
positive results on which to base new curricula.2 Some 
of those studies include: O'Dell, 1979; Isaacson, 1980; other 
action research was found in "Action Research Roundup", 1981; 
that issued highlighted studies by Carl Berger; West 
Lafayette Schools in Indiana; and Pitschkka and Wagner.3 
The literature review revealed few studies on the 
current status of microcomputers use in the instructional 
^See T.E. Foster, "The Effect of Computer Programming 
Experience on Student Problem Solving Behaviors in Eighth 
Grade Mathematics" (Ed.D dissertation, Universtiry of 
Wisconsin, 1973), p. 97; Johnson and B. Harding, Report on 
Computers in the Classroom project 14 - Computer in School 
Mathematics (Chelsen College: Universtiy of London, [1979] 
p. 15; C. A. Daiute, Report on The Effects of Automatic 
Prompting in Young Writers (New York: The Spencer 
Foundation, [1981], p. 55; Stephen N. Pachter, "A Computer 
Assisted Tutorial Module For Teaching the Factoring of Second 
Degree Polynominals to Regents Level Ninth Year Mathematics 
Students" (Ed.D dissertation, Columbia University Teachers 
College, 1979), p. 78. 
^Grady and Gawronski, Computers in Curriculum, 
p. 17. 
■^See Robert Thomas O'Dell, "The Implications of 
Microprocessor Technology Upon Computer Managed Instruction" 
(Ph. D. dissertation, Wayne State University, 1979), p. 105; 
Dan Isaacson, "Discovering the Microcomputer As an 
Instuctional Medial Tool in Teaching: a Labortory for 
Elementary and Secondary Educators" (Ph. D. dissertation, 
University of Oregon, 1980), p. 96; Action Research Roundup, 
Classroom News 49 (September - October 1981): 19-20. 
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program in the secondary schools. Judd^ conducted a 
status study of microcomputer use in selected Illinois 
elementary and secondary schools. Judd wanted to determine: 
What types of microcomputer instructional applications were 
used? at what grade levels? in what subject areas? with what 
courseware sources? with what time dimensions of use by 
students and teachers? and with what types of students (e.g. 
gifted, regular, special education)? 
Judd's findings included the following: (1) Elementary 
and secondary teachers used microcomputers to teach micro¬ 
computer operations, but were planning future use of micro¬ 
computers for tutor and drill modes of learning. (2) 
Current use of microcomputers was concentrated at high school 
levels, although current use at the intermediate and junior 
high school grade levels was almost as substantial as 
reported for grades nine and ten. (3) àrithmetic/mathematics 
was reported as the predominant subject area where micro¬ 
computers were currently used. Language arts and spelling 
held the next highest ranking. (4) Teachers were most likely 
to use their own programming as a courseware source, followed 
by using courseware from a hardware vendor. (5) The teaching 
of microcomputer operations, programming, societal role or 
1 Dorothy H. Judd, "The Status of Microcomputer 
Curricula Use in Selected Illinois Schools" (Ed.D 
dissertation, Northern Illinois University, 1981), 
p. 93. 
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computers, computer literacy, and general problem solving 
were the instructional applications most often chosen as 
preferred learning activities. (6) While regular students 
were found to be the most frequently reported users of micro¬ 
computers, special education and gifted students ranked next 
highest. 
Burke1 conducted a study to determine the status 
of microcomputer technology in Southeastern Michigan Public 
Schools and the implications microcomputer technology would 
have on educational planning and education. Some of the 
major findings were: Apple, Pet and TRS Microcomputers were 
used for instructional and computer science applications in 
schools districts; the microcomputer features evaluated as 
most important by the majority of school districts were BASIC 
Language, printer and graphics. 
The greatest need for instructional development of 
computing application program was in the areas of problem 
solving, computer literacy, and simulation. The greatest 
need for additional microcomputer applications was in mathe¬ 
matics, science, business education, computer literacy, and 
computer science. Survey respondents indicated that the 
greatest need for courseware was grades seven through 
twelve. 
Antoinette Marie Burke, "Microcomputer Technology In 
Public Schools Southeastern Michigan" (Ed.D dissertation, 
Wayne State University, 1983), p. 83. 
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Newman's^ study was to determine: (1) number of 
secondary schools in Arizona utilizing instructional comput¬ 
ing equipment within schools, (3) subject areas in which 
instructional computing is applied, (4) number of students 
using instructional computers, and (5) where teachers obtain 
information regarding instructional computing. This study 
ascertained attitudes of secondary teachers toward instruct- 
al computing. The findings were used to develop a guide for 
a teacher education program in instructional computing. 
Some of those major findings were: (1) fifty-seven 
percent of the schools were using instructional computers; 
(2) microcomputers and terminals in a time-sharing environ¬ 
ment comprised the majority of instructional computers; (3) 
in sixty percent of the schools, instructional computers were 
located in the classroom; (4) computer literacy, computer 
science and data processing were primary subject areas in 
which instructional computers were utilized; (5) approximate¬ 
ly six percent were involved with instructional computers; 
(7) journals magazines were the most widely used source of 
information regarding instructional computering; and (8) 
teachers in general had positive attitudes toward instruct¬ 
ional use of computers, however, their attitudes were 
affected by subject area and degree of computer training. 
^Claude Arthur Newman, Jr., "Status and Attitudes 
Towards Insturctional Computing in Arizona Secondary Schools 
With Recommendations For A Teacher Education 
Program In Instructional Computing" (Ed.D dissertation, 
Northern Arizona University, 1982) p. 96. 
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Skinner^ undertook a study to determine the 
current trends in the use of microcomputers in education. 
The findings indicated that the problems which are most 
common in the acquisition of mirocomputers for schools 
include: training of teachers, funding for equipment, 
communication with other users, and selection or design of 
software. Most of the microcomputers are now used on the 
secondary level in public education, but the incidence of 
use in junior high and elementary school is increasing. 
Microcomputers in education have been supported in affluent 
suburbs, but inequities in their availability have developed 
in inner city schools and rural districts. 
A national survey of microcomputers use in the elemen¬ 
tary and secondary schools was conducted by Jay Becker.2 
The purpose of the study was to analyze on a large - scale 
the status of microcomputer use in the schools nationwide — 
who's using them, how they're being used and what the results 
are. The survey data was gathered on approximately 1,600 
public private, and parochial elementary and secondary 
^Kathleen Foye Skinner, "An Exploratory Study Of The 
Trends Of Microcomputers in Education and Preliminary 
Consideration For Determining An Implementation Strategy" 
(Ed.D dissertation, George Peabody College For Teachers of 
Vanderbilt University, 1982), p. 97. 
2jay Becker, Report on The CSOS National Survey 
How Schools Use Microcomputers (Baltimore: Center For Social 
Organization of Schools, The John Hopkins University, 
[1983]), pp. 1-5. 
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schools. Some of the major findings of the study indicated 
the following: 
Secondary schools are the largest 
precollege users of microcomputers, and 
that the overwhelming emphasis in secondary 
schools is on teaching students about 
computers and how to program them using the 
language BASIC. 
Fifty-three percent of all schools in the 
United States had at least one 
microcomputer obtained for use in 
instructing students. 
Eighty-five percent of all high schools, 
seventy-seven percent of all junior-senior 
combinations and sixty-eight percent of all 
middle and junior high schools had one or 
more microcomputers. 
Schools with more micro experience lean 
toward "programming" uses. 
Ninety-eight percent of the schools that 
teach programming teah BASIC and fewer than 
ten percent use FORTRAN, LOGO and PASCAL. 
When schools use microcomputers over an 
extended period of time the less they use 
computers for drill and practice and the 
more computers are used for programming. 
The pattern is true for both elementary and 
secondary schools. 
The more experienced schools say micro¬ 
computers are resources and not just 
tools. 
In about half of the schools with micros, 
only one or two teachers, at most, are 
regular users. 
Rarely do more than one or two teachers 
teach programming to students. 
Teachers say the greatest impact of 
microcomputers has been social. 
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Teachers say above-average students have 
learned the most in microcomputer 
instruction. 
Students vary a great deal in how much 
their micros are in use. On the average, 
microcomputers are used by students for 
about two to three hours per day. (The 
typical elementary school micro is used 
eleven hours per week; the typical 
secondary school micro is used thirteen 
hours per week). 
In elementary schools, a student who uses a 
micro gets less than thirty minutes of use 
during a week. 
Secondary school users have access for more 
than one hour during the week that they are 
a user. 
As elementary schools get more micros, they 
give acess to more students. That is, they 
extend the opportunity to a larger number 
of students. 
As secondary schools get more micros, they 
give longer access to the same number of 
students. 
Predominatly minority elementary schools 
use drill-and-practice activités much more 
than they use programming activities with 
their students. In contrast, low SES 
predominantly white elementary schools 
teach programming to students more often 
then they use micros for drill work, even 
more, for example, than the high SES 
elementary schools do. 
Summary 
A review of the literature in chapter two included 
Lewin's force field analysis theory that provided the 
theoretical framework of this study. Also barriers to change 
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and implementing change were discussed. The importance of 
the principal's leadership in the change process was advo¬ 
cated by Berman and McLaughlin, Valentine, Tate, Seagreen, 
and Lemmel and others. The principal exerts considerable 
influence over all aspects of the school organization. 
Generally, the literature regarding the effectiveness 
of computer use has been concerned with achvievement gains 
through computer-assisted instruction (CAI). Those studies 
showed CAI instruction to be more successful than traditional 
instruction. 
The literature review revealed few studies on the 
current status of microcomputer use in the instructional 
program in the secondary schools. However, those studies 
(Judd, Newman, and Skinner) indicated that microcomputers 
have become an integral rather than a supplemental compo¬ 
nent of instructional computing. Burke suggested that the 
greatest need for instuctional development of computing 
application programs was in the areas of problem solving, 
computer literacy, and simulation. The greatest need for 
additional microcomputer applications was in mathematics, 
science, business education, computer literacy, and computer 
science. Survey respondents indicated that the greatest 
need from courseware was grades seven through twelve. 
This study is unlike other studies reported in this 
review of the literature for it addressed how microcomputers 
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are beginning to change the instructional program and 
ascertains through the method of personal interviews how 
teachers, students, Computer Assisted Instruction coordi¬ 
nators, and assistant principals of instruction view the role 
of the microcomputer and how microcomputers are being used. 
CHAPTER III 
METHODOLOGY 
Design of the Study 
This study was designed to investigate how micro¬ 
computers are changing the instructional program in the 
secondary schools of a large metropolitan school system. 
Both the selection of the sample and the construction of the 
instrument were designed to obtain responses about micro¬ 
computer use, in the ten schools studied in this research. 
Subjects 
The population was confined to secondary school 
administrators (assistant principals of instruction and 
CAI coordinators), teachers, and students from twenty-four 
public secondary schools of a large metropolitan school 
system, who are presently using microcomputers in their 
instructional program. A list of the population of adminis¬ 
trators and teachers was found in the personnel directories, 
at the central office and at the local school site. A list 
of the computer students was found in the attendance office 
for each school and on the teachers' rolls for each computer 
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class. The actual sample of subjects was selected by the 
following procedures: (1) the CAI coordinators and assistant 
principals of instruction were selected because of their 
role in the school. In each of the ten schools, all CAI 
coordinators and assistant principals of instruction were 
used. There was only one exception; a principal was used in 
the absence of the assistant principal of instruction. (2) 
Teachers were selected, if they taught at least one computer 
class. In the majority of the ten schools, all computer 
teachers participated in the interviews. (3) Students were 
randomly selected by the computer teachers, to participate 
in the study. Only those students who had had or were 
presently taking a course using the microcomputer were 
selected. (4) From the recommendation of the school 
system's CAI coordinator, ten secondary schools were 
selected. There was one hundred and forty-six students 
used in the study; seventeen computer teachers; nine 
assistant principals of instruction; one principal and 
ten CAI coordinators who participated in this study. 
Instrumentation 
The researcher used an interview schedule to question 
the students, teachers, and administrators, concerning the 
instructional use of the microcomputer. The questions for 
the interview schedule were unstructured. Each group had 
different questions. There were eleven questions on each 
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interview schedule. The personal interview settings were 
conducted in each school. 
The researchers field tested the interview schedule 
prior to its use in the study. Appropriately selected 
teachers, students and administrators were used to field 
test the interview schedule. Those persons who field tested 
the interview schedule were asked to read each question and 
to offer their comment about the use of the question for 
the interview schedule. Computer teachers and advanced 
computer students evaluated the student's interview 
schedule. Vocational office training coordinators and 
assistant principlas of instruction evaluated the adminis¬ 
trator's interview schedule. The revised interview schedules 
were given to the selected teachers, administrators, and 
students of the large metropolitan school system. Each 
student's response to the interview schedule items were 
elicited by the researcher in a personal interview setting. 
From the data collected, the researcher drew implications 
for eductors. 
Treatment of the Data 
The data from the interview schedules were appropriately 
categorized, tabulated, and presented in narrative form 
accompanied by appropriate tables. Findings were evaluated 
in light of the literature and results from other surveys. 
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Collection of Data 
The interviews for this research study were collected 
during the months of April, 1984 and May, 1984. The field 
test was conducted in February 1984. 
Summary 
Chapter three included a design of the study, a 
description of the subjects, the instrument used to gather 
data, and treatment and collection of the data. There were 
one hundred and forty-six students, ten CAI coordinators, 
nine assistant principals of instruction and one principal 
who participated in personal interviews for this study. The 
researcher conducted site visits to each of the ten schools 
used in the study, from the school system's population of 
twenty-four high schools, who were known to be actively using 
the microcomputer for instructional purposes. Chapter four 
presents the data from the study and an analysis of the data. 
CHAPTER IV 
THE PRESENTATION AND ANALYSIS OF DATA 
The purpose of this study was to make an investigation 
of how microcomputers are changing the instructional program 
in the secondary schools of a large metropolitan school 
system. Three research questions guided the investigation: 
(1) How do teachers, students and 
administrators view the microcomputer? 
(2) How are microcomputers being used in 
the schools? 
(3) What factors seem to facilitate or 
inhibit microcomputer application? 
A report of the findings is presented in this chapter. 
The results are given for each of the research questions as 
related to microcomputer use in a large metropolitan school 
system by means of tables and brief narratives. 
Description of the Sample 
(A) Schools 
Upon the recommendation of the school system's CAI 
coordinator, ten secondary schools were selected from the 
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system's population of twenty-four secondary schools. Tables 
12 and 13 (See Appendix H). give a profile of those schools 
used in the study. The size of the school, the number of 
students in computer classes and racial make-up of the 
schools were the major differences that the researchers 
detected. The enrollment of the schools ranged from 
800-1791; whereas, the racial make-up varied from totally 
Black to predominately White; moreover, the computer classes 
had enrollments that ranged from ninety to three hundred and 
forty-seven. The number of microcomputers and Honeywell 
Terminals were similar from schools studied. 
An analysis of data revealed that the instructional use 
of the microcomputer in the schools is causing curriculum 
change. In each school, there were specific courses which 
had been added to the curricula, due to the introduction of 
the microcomputers in the schools. Those courses were: Pre/ 
Algebra Advanced; (This was an eighth grade course that pro¬ 
vided an opportunity for students to learn algebra and the 
computer at the same time.) Data Processing I (A, B, and C 
levels); Data Processing II (A, B, and C levels); Computer 
Programming, Advanced Placement Computer Science; Vocational 
Office Training and Enrichment, an eighth and ninth grade 
course on the use of computers in today's society. 
Curriculum guides were evaluated. (See Appendix F). 
Table 1 reports the grade level and the number of 
students enrolled in computer classes of the schools studied 
38 
More students were enrolled in Pre/Algebra Advanced followed 
by Data Processing I (Levels A, B, and C) and Computer 
Literacy. 
TABLE 1 
TOTAL STUDENTS ENROLLED IN COMPUTER CLASSES IN THE STUDY 
CLASSES GRADE LEVEL NUMBER 
Pre/Algebra Advanced 8 806 
Computer Mathematics 10-12 224 
Computer Literacy 9-12 401 
Data Processing I - A, B, C 10-12 426 
Data Processing II - A, B, C 10-12 37 
Computer Programming 10-12 100 
Advanced Placement 
Computer Science 10-12 55 
Enrichment 8-9 30 
Totals 2,079 
Site visits were made to each of the ten schools 
studied. It was found that fewer classes were being 
taught in the more advanced courses. Table 2 shows the 
number of classes being taught for each course. 
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TABLE 2 
COMPUTER CLASSES BEING TAUGHT 




Computer Science 1 1 1 3 
Pre/Algebra 
Computer 2 5 2 3 5 2 1 3 4 2 29 
Data Processing I 3 3 2 1 1 2 4 16 
Computer Math 1 1 1 1 3 1 1 2 1 12 
Computer Literacy 2 1 3 2 3 2 1 1 2 17 
VOT 1 1 2 
Dat Processing II 1 1 2 
Enrichment 1 1 
Computer 
Programming 4 4 
Total Classes 9 1 1 6 9 12 6 4 8 11 10 86 
The number of computers in the rooms of teachers who 
utilize the microcomputer for instruction is depicted in 
tables 14 and 15. (See Appendix H). In Schools A, B, D, E 
and F, the computers were mobile. In the classes where only 
one computer was found or no computes, those computers 
utilized for classroom instruction were checked out from the 
computer laboratory. The researcher observed that all of 
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the schools had computer laboratories and provided one 
computer in the library or teacher's workroom from teachers 
to utilized. 
The researcher can report no consistent arrangement for 
the computer laboratories or consistent part of the building 
where the laboratories were located. Examples of selected 
floor plans for computer laboratories are given. (See 
Appendix E). The first example of a computer laboratory 
appeared to be in the traditional classroom mode. All 
computers and students faced the teacher. The second 
example of a computer laboratory was in illustration of 
change in the physical environment of the school. Micro¬ 
computers and students faced the wall. The teacher's desk 
was in the center of the room. 
The number of computer classes taught by computer 
teachers is reporeted in table 16; likewise, the computer 
training of the school personnel (teachers, assistant prin¬ 
cipals of instruction, and CAI coordinators) is shown in 
tables 17 through 22. (See Appendix H). 
In the schools, the computer teachers were totally 
committed to the microcomputer program. In one school a 
mathematics teacher used personal money to purchase three 
Atari Computers: 400, 800, 1200, with printer and disk 
drives for the students. Another mathematics teacher in the 
same school purchased a Vic-20 for the students to use. 
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Description of the Sample 
(B) Subjects 
To ascertain the answers to the research questions, 




CAI Coordinators 10 
Teachers 17 
Assistant Principals 




The use of the microcomputer in the instructional 
program caused the school system to include in-service 
courses that dealt with computer literacy, BASIC, FORTRAN, 
Pascal, Introduction To Micro's and other computer courses. 
The CAI coodinator taught in-servce classes on microcomputer 
applications. 
There were one hundred and forty-six students 
interviewed in this study. The researcher found that the 
students were eager, enthusiastic and receptive. Students 
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were randomly selected from the population of students who 
had had or were presently taking courses using the micro¬ 
computer. The grade level of the students interviewed and 
the number in each grade is found in table 4. Table 5 
reports the age and sex of the students interviewed. 
TABLE 4 
GRADE LEVEL OF STUDENTS INTERVIEWED 








AGE AND SEX OF STUDENTS INTERVIEWED 
AGE MALES FEMALES 
13 1 3 
14 2 3 
15 17 11 
16 27 19 
17 28 15 
18 13 7 
Totals 88 58 
QUESTION ONE HOW DO TEACHERS, STUDENTS AND ADMINIS¬ 
TRATORS VIEW THE MICROCOMPUTER? 
(A) Teachers 
All of the teachers interviewed stated that the micro¬ 
computer is a supplemental tool which has had and is still 
having an impact on the instructional program. Teachers had 
a positive view of microcomputer application. The researcher 
noted the benefits of the microcomputer as reported by the 
computer teachers. Advantages of microcomputer application 
for teachers were described as (1) saves teachers time, 
(2) allows for more individualized instruction, and (3) 
helps keep records. The computer teachers also discussed 
how the school's use of the microcomputer in the instruc- 
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tional program has caused the business community to work 
closer with the schools to offer internship to students 
interested in microcomputer applications in the business 
world. (See appendix D). For the students, the computer 
teachers pictured the microcomputer as a motivational device 
able to enhance instruction, offer immediate feedback, 
correct errors, provide for learning at an earlier age, help 
tutor for remedial and advanced students and prepare students 
for the world of work. Most importantly, the microcomputer 
can and should be used in all disciplines. 
Since teachers have been using the microcomputer, they 
teach differently. Typing is now taught on the computer. 
Additional classwork and projects are planned for the 
students, since the teachers have more time to individualize 
instruction. 
Computer teachers reported that they desired: smaller 
computer classes; better scheduling of computer classes; 
(Examples of scheduling problems were one class with forty 
students and ten Apples and Data Processing I levels A, B, 
and C being taught at the same time); more machines; and 
additional copies of software. 
Site visits provided the researcher an opportunity to 
examine the software used in the classes. (See Appendix H). 
All schools had the same type of software and similar 
amounts. In interviewing the computer teachers, the 
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researcher found that most students wrote their own programs; 
however, data processing classes did need additional software 
No teacher gave the name of a software program that were 
desired; however a CAI coordinator stated that the Plato 
Tutorial Series would be helpful in mathematics. The 
computer club conducted fund raising activities to secure 
the Plato Tutorial Series. The software was ordered from 
the county usually through the CAI coordinator. However, 
some software was obtained from Chapter II funds, local 
school money, computer club funds and the library budget. 
(B) Students 
Students had a favorable view of the microcomputer. 
Table 6 shows that percent of students who liked and 
disliked using the microcomputers. 
TABLE 6 
NUMBER AND PERCENT OF STUDENTS WHO FAVOR USING MICROCOMPUTERS 
CATEGORY MALES FEMALES ALL 
N N N 
Favorable View 98% 87% 97.5 
N N N 
Unfavorable View 2% 3% 2.5 
All of the students interviewed had had or were present¬ 
ly taking classes using the microcomputer. Table 7 gives 
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the computer classes being taught in the schools, the number 
of students who had taken those classes and the percent of 
the interviewed students who had taken the class. The 
majority of the students had had computer literacy and data 
processing one. 
TABLE 7 
STUDENTS WHO HAD TAKEN OTHER 
COMPUTER CLASSES 
CATEGORY NUMBER OF STUDENTS PERCENT 
Computer Literacy 56 38% 
Data Processing II 4 3% 
Data Processing I 60 41% 
Computer Science 3 2% 
Enrichment 30 21% 
Computer Mathematics 57 39% 
Pre/Algebra Advanced 14 10% 
Independent Study 2 1 % 
One student in School D had had twelve seminars in 
microcomputer use. The seminars were taken at local colleges 
and universities. The student worked for the city, State, 
police force and local school. Some programs written by the 
student were population control for the State, payroll for 
the police department and lost textbooks for the school. 
Students who enjoyed using the microcomputer reported 
many reasons. However, in determining the frequency of the 
answers, the researcher found that the most popular answers 
could be grouped under the heading of personal reward. 
47 
Students enjoyed the computer because it was fun, challeng¬ 
ing, fascinating, educational, logical, entertaining and 
time saving. The second most popular answers were appro¬ 
priate for the group heading computer operations. Students 
were interested in learning computer operations. The 
researcher noted that twelve students stated, "Computers are 
a change from writing; it beats writing." Those students 
who didn't enjoy using the computer reported that they were 
unable to understand computer operations and programming. 
Students' positive view toward the microcomputer is 
reflected by the fact that many students who were interviewed 
owned personal computers. Table 8 depicts the type of 
computers (from most frequently to least frequently used), 
number owned, grade level of the students and sex of the 
students. Students also had a positive view about computer 
magazines. Ninety-eight percent of the males and twenty- 
eight percent of the females of the students interviewed read 
computer magazines. Table 9 gives the name of the magazines 
and the number of females and males who read each magazine. 
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TABLE 8 
STUDENTS WHO OWNED COMPUTERS 
CATEGORY 9 
MALES 









Commodore 64 4 3 3 10 2 2 12 
Apple II 1 3 3 2 9 1 1 2 1 1 
TRS - 80 2 2 2 6 1 1 1 3 9 
Texas 
Instruments 2 5 7 2 1 3 10 
Vic 20 1 2 1 1 5 5 
Atari 800 2 4 6 2 1 3 9 
Atari 2600 1 1 2 2 
Franklin 1000 1 1 2 2 
I3M - P - C 1 1 1 
TRS - 80 II 1 1 1 
TRS - 80 Pocket 
Computer 1 1 1 
Atari 400 1 1 1 
Timex Sinclair 1 1 1 
Totals 2 18 20 12 52 4 6 3 13 65 




STUDENTS WHO READ COMPUTER MAGAZINES 
MAGAZINES MALES FEMALES ALL 
Popular Computer 4 4 8 
Computer World 8 3 11 
Creative Computer 4 4 8 
Whiz Computer 1 1 
Enter 1 1 
Compute 1 1 2 13 
Computer and Electronics 3 3 6 
Byte 1 1 2 
Microcomputer 1 1 2 
Micro Kid 1 1 
Computer Digest 1 1 
Apple Magazine 2 2 
Color Computer News 1 1 
Computer Program Guide 1 1 
Rainbow 1 1 
TRS - 80 - Microcomputer 1 1 2 
Microsoft 1 1 
TRS - 80 Newsletter 1 1 
Personal Computer 1 1 
Computer Programming 1 1 
Video 2 2 
Micro News 2 2 
Family Computer 2 1 3 
Power Play 1 1 
APX 1 1 
Apple Insider 1 1 
Commodore 1 1 
Computer Games 1 1 
K - Power 1 1 
Joystick 1 1 
Totals 54 25 79 
* Ninety-eight percent of the males and twenty-eight percent 
of the feamles read computer magazines. 
Students' acceptance of the microcomputer is reflected 
in the students' study habits. Ninety-five percent of the 
males and ninety-three percent of the females reported 
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change in study habits after using the microcomputer. Study¬ 
ing was enjoyed more. Students studied longer and worked 
faster on all homework. According to the responses, students 
were using the Applewriter to do essays and to write letters. 
SAT preparation and vocabulary programs were used frequently. 
Mathematics was the area where the students' study habits 
changed the most. Students in computer mathematics, algebra, 
trigonometry and geomentry reported completing all homework 
activities on the microcomputer. 
Students who did not change their study habits were 
unable to use the computer before and after school because 
of riding the school bus; moreover, not owning a computer 
posed a problem as well as not having enough computer time 
at school. 
The amount of time each week that students spent on the 
microcomputer at school and at home also showed that the 
students view the microcomputer favorably. Table 10 presents 
the hours per week that students use the computer at school 
and at home. 
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TABLE 10 
TIME SPENT EACH WEEK WORKING ON THE MICROCOMPUTER 
CATEGORY HOURS 1-3 HOURS 4-7 HOURS 8-11 HOURS 12-15 
School 73 67 2 
Home 42 31 5 2 
Four students in computer literacy had not had the opportunity 
to operate a computer. 
Students' interest in computer clubs was an indication 
of the students' acceptance of the microcomputer. Only four 
schools in this study had computer clubs; table 11 indicates 
the number of students in a computer club and the number of 
students not in a computer club. Two percent of the 
students were in a computer club. 
TABLE 11 





Yes 13 3 16 
No 45 85 130 
Totals 58 88 146 
Computer club activités were usually fund raising to 
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get more software and equipment; however, students' computer 
time was additional. There were many activities of working 
with others such as, exchanging programs, writing programs, 
studying about computers, helping teachers' and planning 
banquets. 
Students responses indicated a long range view of the 
computer. For college and high school success, careers and 
jobs, computer training was necessary. 
(C) Assistant Principals 
The assistant principals of instruction advocated the 
microcomputer program and scheduled students to microcomputer 
classes. According to the assistant principals of instruct¬ 
ion "Computers affected curriculum planning." Courses were 
being added and eliminated from the curriculum, due to 
microcomputer applications. Assistant principals concluded 
that computers can help teachers manage instruction, individ¬ 
ualized instruction, prepare students for the SAT and the 
world of work. However, teachers must become more computer 
literate. (An example: The county provided courses for the 
teachers and administrators to take. Courses can also be 
taken at the local school site. The CAI coordinator taught 
those courses, at the local school site. Teachers and 
administrators received increment credit, graduate credit and 
certificate renewal credit. The credit received depended on 
the teachers' and administrator's requests.) Computers will 
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affect the total organization program of the school when 
more money is available for computers and computer laborator¬ 
ies. Then teachers and administrators can utilize the total 
time-saving and educational benefits of the microcomputer. 
(D) Computer Assisted Instruction Coordinators 
The Computer Assisted Instruction coordinators viewed 
the computer as a motiviational tool for slow and advanced 
learners. The computer will soon be used in all subject 
areas, if funds materalize and teachers cooperate. The 
researcher noted that the CAI coordinator shared identical 
viewpoints on the microcomputer and the applications of 
microcomputers: 
Computers are great time sharing devices 
for teachers and administrators. However, 
computers will not replace teachers or 
administrators. Computers will have their 
greatest impact in the subject areas of 
mathematics, science, business and English. 
The CAI coordinators served three roles: (1) a liaison 
bewteen the school and the county office, (2) computer 
teachers and (3) instructor of in-service for faculty and 
staff. The CAI coordinators were in charge of the computer 
programs. However, the computer programs were initiated by 
the country. 
All CAI coordinators expressed satisfaction with the 
job and viewed microcomputers as the most important 
motivational tool in education. CAI coordinators concluded: 
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Additional computers, printers, diskettes, 
and copies of software are needed. Better 
scheduling of students to computer classes 
must occur. Teachers must be more involved 
with microcomputer instruction. Large 
screen monitor projectors would be 
helpful. 
QUESTION TWO: HOW ARE MICROCOMPUTERS BEING USED IN THE 
SCHOOLS? 
The microcomputer was being used in all subject areas 
to some extent; however microcomputer use was evident mostly 
in mathematics, business, special education and for computer 
literacy. In mathematics, computer use was reserved for 
problem solving, drill and practice and programming. Drill 
and practice programs reinforced basic skills and gave the 
student a series of questions to be answered or problems to 
be solved. The researcher visited students in algebra and 
geometry. Geometry students performed activities on the 
computer for tutorial assistance, quizzes on points, angles, 
lines, triangles, quadrilaterals and other geometric figures; 
whereas, algebra students practiced drill on solution of 
linear equations and pre-algebra topics. In computer mathe¬ 
matics, students were programming the computers to explore 
and solve problems in the following categories: numbers, 
words, simulations, and graphics. 
Business education employed the computer for drill and 
practice, tutorial and data processing. Computer programs 
provided the drill and practice aspect of spelling review, 
permitted students to select individualized spelling lists, 
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and provided a competency record. The use of computers in 
data processing instruction paralleled that of accounting. 
The computer served during instruction as both the object and 
means of instruction. The researcher observed students in 
typing using a tutorial on keyboard and typing skills and 
times practice exercises. 
Special education teachers established the computer as 
as form of reward and for behavior modification. In one 
class of hearing impaired students, the computer taught 
students social studies. Programs on "Presidents" and 
"American History" were given. The researcher recorded that 
a computer was kept in the hearing impaired class at all 
times. Next year, two other computers will be added. 
Computer Literacy classes introduced the students to 
time sharing and topics on "Computer Fraud and Crime," 
"Technology Today," "Careers, "History of Computers," 
"Computer Programming" and "Apple Unit For Computer 
Literacy." 
In one school, home economics teachers taught diet and 
nutrition programs on the computer. The nutrition program 
provided anlaysis of given daily intake and listed sources 
of nutrients. 
Site visits revealed that computer applications 
included: drill and practie, data processing, problem 
solving, computer literacy, programming and microcomputer 
operations. By using the computer, students obtained 
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information about colleges, prepared tests for teachers, 
wrote essays, and studied for the Scholastic Aptitute Test. 
In all schools, one microcomputer was reserved for 
teachers. Those computers were located in the library or the 
teacher's workroom. Teachers' programs included software 
that generated tests and worksheets, corrected tests and 
allowed teachers to put grade book and other teacher utility 
programs on the computer. 
QUESTION THREE: WHAT FACTORS SEEM TO FACILITATE OR INHIBIT 
MICROCOMPUTER APPLICATION? 
In education, the computer has been utilized for 
research and management for years; however, the use of 
computers for direct assistance in the areas of instruction 
has been slower to receive acceptance. A major reason for 
much slower to receive acceptance. A major reason for a much 
slower pattern of adoption and acceptance of computers for 
instructional purposes has centered around high costs. With 
the advent of microcomputers, the cost barriers are being 
lowered. However, in interviewing the respondents, the 
researcher found that Lewins' Force-Field Analysis Theory 
was prevelant. There were facilitating or driving forces 
in favor of microcomputer application and inhibiting or 
restraining forces against micrcomputer application. 
Respondents reported that the faciliting or driving forces 
for microcomputer application included: (1) receptive 
teachers; (2) supportive administration at the local and 
57 
country levels; (3) computer clubs; (4) in-service classes 
for faculty, staff and administration at the local and county 
levels; (5) knowledgeable computer teachers and CAI coordi- 
ators; (6) available computer magazines in the library; (7) 
planning for additional hardware, software and computer 
laboratories; (8) supportive parents. 
The observed and reported inhibiting or restraining 
forces were few: (1) some teacher resistance from older 
teachers; (2) too few machines; (3 )^.overcrowded computer 
classes (for example data processing I levels a, b, and c 
were scheduled for the same period); (4) not enough hands-on 
computer time for students. Although, inhibiting or 
restraining forces existed, the facilitating or driving 
forces were causing an imbalance and change was rapidly 
occurring in the microcomputer programs. In fact, on next 
year the school system will have additional computers, 
laboratories and software. Furthermore, in-service programs 
are being provided for teachers who still resists microcom¬ 
puter application. The assistant principals of instruction 
are working to improve the scheduling problem. Therefore, 
the researcher concluded that the facilitating forces were 
definitely on the upswing. 
Summary 
Upon the recommendation of the school system's CAI 
coordinator, ten secondary schools in a large metropolitan 
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school system were selected from the school system's 
population of twenty-four secondary schools. 
To ascertain the answers to the research questions, 
the following personnel were interviewed: ten Computer 
Assisted Instruction coordinators, seventeen teachers, nine 
assistant principals of instruction, one principal and one 
hundred and forty-six students. 
The first research questions was: "How do teachers, 
students, and administrators view the microcomputer?" All 
of the teachers interviewed reported that the microcomputer 
was a suppliemental tool which has had and is still having 
a tremendous impact on instruction. Teachers have positive 
opinions about the microcomputer. The researcher noted the 
benefits of the microcomputer as described by the teachers: 
(1) saved teachers time, (2) allowed for more individualized 
instruction, and (3) helped keep records. Teachers also 
considered the microcomputer to be beneficial to the 
instructional program because the computer enhanced instruct¬ 
ion, offered immediate feedback, corrected errors, provided 
for learning at an earlier age, helped tutor for remedial 
and advanced students and prepared students for the world 
of work. Microcomputers caused teachers to teach 
differently. Typing was taught on the computer, and 
additional classwork and projects were planned for students. 
Computer teachers desired smaller computer classes, better 
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scheduling of computer classes, more machines and additional 
copies of software. 
Students have favorable views about the microcomputer. 
Ninety-eight percent of the males and ninety-seven percent 
of the females enjoyed using the microcomputer. Eighty-three 
percent of the males and eleven percent of the females 
interviewed owned personal computers. Ninety-eight percent 
of the males and twenty-eight percent of the females read 
computer magazines. Students' favorable views were also 
reflected in the fact that ninety-three percent of the 
females and ninety-five percent of the males changed their 
study habits, after using the microcomputers. All of the 
students interviewed had had or were presently taking 
classes using the microcomputer. Students indicated that the 
computer would help them get better grades in high school and 
college, improve their chances to get a "job and prepare them 
for selected careers. 
The assistant principals of insturction advocated the 
microcomputer program and scheduled students to the micro¬ 
computer classes. According to the assistant principals of 
instruction: 
Computers affected curriculum planning. 
Courses were being added and eliminated 
from the curriculum due to microcomputer 
applications. The computer helped teachers 
manage instruction, individize instruction, 
prepare students for the Scholastic 
Aptitute Test and the World of Work. 
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The CAI coordinator viewed the computer as a 
motivational tool for slow and advanced learners. The 
researcher noted that CAI coordinators considered the 
computer as a time saving device for teachers, not a re¬ 
placement for teachers. Respondents thought that computers 
would have the greatest instructional impact in the subject 
areas of mathematics, business, science, and English. 
Research question two was: "How are microcomputers 
being used in the schools? The microcomputer penetrated all 
subject areas to some extent; however, microcomputers were 
most evident in mathematics, business, special education and 
for computer literacy. In mathematics, the computer served 
for problem solving, drill and practice and programming. 
Business education employed the computer for drill and 
practice, tutorial and data processing. The computer 
performed both as the object and means of instruction. 
Special education teachers established the computer as a form 
of reward and for behavior modification. In one class of 
hearing impaired students, the computer taught students 
social studies. A computer was in that room at all times. 
Computer literacy classes introduced the students to time¬ 
sharing and topics related to computer history, programming, 
careers, fraud, and the Apple. In one school, home economics 
teachers taught diet and nutrition programs on the computer. 
Site visits revealed that students obtained information about 
colleges, prepared tests for teachers, wrote essays, and 
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studied for the Scholastic Aptitute Test, by using the 
computer. 
One computer was reserved for teachers. Teachers used 
those computers for grade books, test generation, worksheet 
generation, test scoring and teacher utility programs. 
The third research questions was: "What factors seem to 
facilitate or inhibit microcomputer application?" Inhibiting 
factors or restaining forces were few. Listed below 
are the ones detected by the researcher. (1) Too few 
machines were placed in the schools. (2) Computer classes 
were overcrowded. (3) Data Processing I levels A, B, and C 
were scheduled at the same period. (4) Students don't have 
enough hands-on time on the computer. (5) There is still 
some teacher resistance. 
Microcomputers caused instructional change. The school 
system has: (1) offered in-service courses for teachers, 
administrators, staff and interested parents; (2) provided 
CAI coordinators for the secondary schools; (3) revised the 
curriculums to accomodate microcomputer applications; (4) 
placed computer laboratories in the schools; (5) selected 
hardware and software, after collaboration; (6) established 
a central office microcomputer CAI coordinator and office 
staff. 
Although the inhibiting forces were present, the 
driving or facilitating forces were overtaking the inhibit- 
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ing forces and causing change to rapidly occur in the micro 
computer program. Facilitating forces were revealed as: 
(1) supportative central office and local school CAI 
coordinators, computer teachers and many receptive students 
teachers and parents; (2) collaborative planning and in- 
service workshops and courses for administrators, staff, 
teachers and parents. 
CHAPTER V 
SUMMARY, CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 
This chapter sets forth a summary of the major 
findings, conclusions, implications, and recommendations 
based on the data from the students, teachers, computer 
assisted instruction coordinators and assistant principals 
of the instructional program in the ten schools studied. 
Summary 
In this section, a statement of the problem, a descrip¬ 
tion of the sample, an explanation of the research methodolo¬ 
gy, and a summary of the major findings is given. 
Problem 
The purpose of the study was to investigate how micro¬ 
computers are changing the instructional program in the 
secondary schools of a large metropolitan school system. 
Specifically, the following questions were examined: (1) How 
do teachers, students, and administrators view the micro¬ 
computer? (2) How are microcomputers being used in the 
schools? (3) What factors seem to facilitate or inhibit 
microcomputer application? 
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Description of the Sample 
The population was confined to secondary school 
administrators (assistant principals of instruction and 
computer assistant instruction coordinators), teachers and 
students from the twenty-four public high schools of a large 
metropolitan school system, who are presently using 
microcomputers in their instructional program. A list of 
the population of administrators and teachers was found 
in the personnel directories and at the central office 
registry of the school system. A list of the computer 
students was found in the attendance office for each school. 
The actual sample of subjects was selected by the following 
methods: Computer Assistant Instructor coordinators and 
assistant principals of instruction were selected because 
of their role; teachers were selected who had had or were 
taking a microcomputer course were randomly selected by the 
computer teachers. Upon the recommendation of the school 
system's CAI coordinator, ten secondary schools were selected 
from the school system's population of twenty-four secondary 
schools. 
Research Methodology 
The study was designed to determine how microcomputers 
were changing the instructional program of the secondary 
schools. An interview schedule was used to ascertain the 
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views of teachers, students, and administrators concerning 
how microcomputers are being used and what factors facilitate 
or inhibit microcomputer use. Each interview schedule 
(teachers, students and administrators) contained eleven 
questions. 
There were one hundred and forty-six students, ten CAI 
coordinators, nine assistant principals of instruction, one 
principal, and seventeen computer teachers, who were inter¬ 
viewed from the ten schools observed. All interviews were 
conducted at the local school site. CAI coordinators were 
given the interview schedule which was also used for the 
assistant principals of instruction. 
The findings of the study revealed from a broad 
perspective that the local and central office personnel 
demonstrated enthusiastic support of the instructional 
staff use of microcomputers. More specifically, the 
findings of the study revealed the following: 
Major Findings 
1. Students, CAI coordinators and assistant principals of 
instruction were involved in the change process from 
traditional to computer assisted instruction. 
2. The school system provided in-service classes on the 
micrcomputer for teachers, administrators, staff and 
parents. 
3. Eighty-three percent of the male students and eleven 
percent of the female students owned personal computers. 
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4. Ninety-five percent of the male students and eleven 
percent of the female students increased study time after 
using microcomputers. 
5. Students used computers for drill and practice, computer 
operators, data processing, programming computer literacy 
and problem solving. 
6. Teachers used computers for recordkeeping, test and 
worksheet generation, drill and practice, programming, 
reward and data processing. 
7. Students were being exposed to various types of computer 
courses. 
8. Assistant principals, CAI coordinators and computer 
teachers view the future of computers to be unlimited in 
all subject areas. 
9. Additional copies of software and more computers were 
needed. 
10. Change was initated by the central office and promoted by 
teachers, administrators, CAI coordnators and students. 
Conclusions 
1. With respect to research question one (How do teachers, 
students and administrators view the microcomputer?, this 
investigation concluded that CAI coordinators, assistant 
principals of instruction, computer teachers and students 
had a favorable view of computers, were knowledgeable of 
the present status of microcomputers and the future 
projections of microcomputer applications. 
2. With respect to research question two (How are 
microcomputers being used in the schools?), this 
investigation concluded that students used computers for 
drill and practice, computer literacy and problem 
solving. Teachers used computers for record keeping, 
test and worksheet generation, drill and practice, 
programming ad data processing. 
3. With respect to research question three (What factors 
seem to facilitate or inhibit microcomputer 
applications?), this investigation concluded that the 
facilitating or driving forces dominated the inhibiting 
or restaining forces and microcomputer change occurred 
rapidly in this school system. Facilitating factors 
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included receptive teachers; supportative administration 
at the local and county levels; computer clubs; 
in-service classes for faculty, staff and administration 
at the local and county levels; supportative parents; 
available computer magazines; additional planning for 
more hardware and software. Inhibiting factors included: 
some resistance from older teachers; too few machines; 
overcrowded classes; not enough hands-on computer time 
for students. 
Implications 
1. The continuing impact of the microcomputers on 
educational programs requires administrators to refine 
the priorities of education, to develop, implement, and 
maintain up-to-date microcomputer programs. 
2. The tremendous challenge to develop strong instructional 
programs, requires the assistant principals of 
instruction, CAI coordinators, and computer teachers to 
serve as "change agents" who are capable of 
conceptualizing tremendous educational needs encompassed 
by this challenge, and to develop commensureately 
effective programs. 
3. Teacher education institutions need to examine the extent 
of the contributions they can make to preservice, as well 
as inservice education of teachers as to the 
instructional use of microcomputes. 
4. The importance of scheduling and local decisions with 
regard to microcomputer use in the school is suggested by 
this study. The schedule control implications involve 
not only making the microcomputer available to the 
teacher for instructional development and recordkeeping, 
but also for meeting the needs of the teacher in 
scheduling specific students to accomplish assigned 
learning objectives at a certain time. 
Recommendations 
1. Future research should evaluate the students' 
microcomputer usage at the elementary and secondary 
school levels. 
2. Additional research should be done to develop strategies 
for implementing other computer courses and additional 
computer time. 
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3. Additional studies should be done to determine how the 
CAI coordinators can receive more time to train teachers 
and more money to purchase additional hardware and 
sotfware. 
4. Vigorous strategies should be developed to insure that 
the microcomputer curriculum development maintains 
comparable visibility, not for the sake of visibility 
alone but more importantly, due to the inherent and 
dynamic potential of the microcomputer, to enhance 
instruction. 
5. Teachers, CAI coordinators, assistant principals of 
instruction, and central office personnel should develop 
additional strategies to involve all subject teachers in 
the computer program. 
6. A longitudinal study should be initiated to provide for 
continuous monitoring of microcomputer acceptance and use 
in this school system. 
7. Additional computers and software are needed to afford 
students more hands-on experience with computers. 
Summary Comments 
The problem for all of us is how to live with a com¬ 
fortable balance of stability and change, tradition and 
innovation. Balancing these opposing forces is as much a 
social organizational problem as it is a personal and 
individual one, whether we are looking at a large unit like a 
nation or community or a small unit like a working group 
or person. Stability and change must be viewed as comple¬ 
mentary rather than opposing forces. Both are essential in 
balancing progress. 
Every society can be characterized by a particular 
manner in which the forces of stability and change are 
balanced. Some societies have even tired to institutionalize 
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change in order to achieve a society in perpetual revolution. 
Still other socieites have opted for stability. Similarly, 
schools and other organized groups have been affected by 
attempts at balancing the forces of stability and change. 
As our world becomes increasingly interdependent, each 
of us bears a share of responsibility for change. This can 
be a job responsibility in some cases, while for others it is 
a responsibility inherent in some social role as parent, 
community worker or citizen. Without active responsibility 
and involvement in change, society could not function. There 
would be a split between those who possess the self-rightous- 
ness of their ideals and those who would resist attempts at 
manipulation and coercion. 
Microcomputer assisted instruction does not mean that a 
machine assists the student; it is the cooperative efforts 
of curriculum specialists, teachers as content specialist, 
and progrmmers who have created a computer program that 
gives the microcomputer a set of procedures to follow. When 
one thinks about the microcomputer's role in instruction, it 
does not mean thinking about the microcomputer but, rather, 
thinking about instruction. 
The teacher in a microcomputer environment is not 
replaced, but the teacher's role changes. By using micro¬ 
computer assisted instruction to supplement or complement 
the teacher's instruction, the teacher can go beyond 
administering drill and practice and perform teaching that 
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requires more human interaction. Moreover, microcomputer 
assisted instruction may take over some of the information 
giving a routine clerical tasks usually handled by the 
teacher, thus giving teachers more time to facilitate 
student learning and to foster socialization through 
interpersonal communication and small group work. 
Local school administrators (principals, assistant 
principals and CAI coordinators) and central office admin¬ 
istrators must intentionally stiumulate needed changes in the 
microcomputer program. By serving as facilitators of 
learning; and learning itself involves both stress and change 
school leaders must develop procedures that enable 
individuals to exercise a healthy degree of autonomy and 
self-control over the proposed change. Change strategies 
must enable others to participate in and influence the 
change, allowing all to identify and stay within personal 
limits of stress■toleration. 
APPENDIX A 
SELECTED RESPONSES PROVIDED BY THE RESPONDENTS ON THE 
INTERVIEW SCHEDULE FOR THE CLASSROOM TEACHERS' 
UTILIZATION OF THE MICROCOMPUTERS 
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Respondents were asked the question: "How do you see 
the microcomputer impacting upon the instructional program?" 
With the microcomputer, the teacher will be 
able to save time and individualize 
instruction more. I think the micro¬ 
computer will be more important than audio 
visual aids. 
The teacher utility and record keeping disc 
will help teachers save more time. If 
teachers can save more time on paper work, 
they will be able to give more instruction 
to students. 
The microcomputer will help the students in 
their learning process at a much earlier 
age. Learning will be more enjoyable 
because the computer is fun to use. 
The microcomputer has freed teachers of 
routine paperwork and allowed the teacher 
to spend more time with the students. It 
allows the student to obtain immediate 
feedback and to correct their errors. I 
think it will be soon be in all subject 
areas and all classwork. 
It will enhance instruction greatly and 
broaden the scope of the instructional 
program. 
The computer has impacted upon the 
instructional program. Some chemistry 
teachers use the computer to demonstrate 
chemistry. In homemaking, the computer has 
been used to demonstrate diet programs. In 
the future, I think that teachers will have 
and utilize the computers more in all 
disciplines. 
I think techers will use the microcomputer 
in all disciplines. I think that teachers 
will receive more training and that there 
will be less fear of using the computer. 
The greatest impact of the microcomputer is 
to prepare students for the world of work. 
The greatest impact will be in the area of 
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remediation. 
The greatest impact of the computer will be 
to serve as motivator for low functioning 
students and advanced students. 
The computer will provide the teacher with 
more time to work with students. One day, 
the computer will be used in all 
disciplines areas and used daily. 
The computer will provide tutoring practice 
for all subject areas. 
The computer will impact on the 
instructional program in the following 
ways: tutoring, reinformcement, leisure, 
drill, reward and behavior modification. 
It is a tutorer to supplement instruction. 
It can expand knowledge in all discip¬ 
lines . 
I think we will get away from micros and 
get more into network systems. I think 
every student will eventually have a 
computer to use at school. I think the 
computer will become as commonplace as 
books. I think teachers will have more 
time to individualize instruction. 
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Listed below are the responses to the question: "How 
do you see the microcomputer impacting on school organiza¬ 
tion ?" Responses are given for each school. 
I see the microcomputer impacting the school 
organization more and more in the years to 
come with the possibility of computers 
being in every classroom in the next four 
to five years. And the possibility that 
every teacher would have to be as computer 
literate as possible in order to use the 
computer as well as we need to use it 
within the classroom setting to facilitate 
student understanding and student use at 
its capacity. 
The microcomputer will have as much of an 
effect on education as the car had on 
travel. You won't be able to consider 
curriculum planning or organization without 
considering the computer. 
The computer has and will continue to have 
tremendous impact on the organizational and 
instructional programs. The computer will 
continue to eliminate routine tasks for 
teachers manage instruction, individualize 
more, prepare students better for the SAT 
and for today's world of work. 
It will be essential for all staff to be 
acquainted with the use of the micro¬ 
computer to make any tremendous impact on 
school organization. More computer courses 
are needed. I don't see the computer as "a 
see all in all machine" although, it is time 
saving for teachers and administrators. 
Teachers have the teacher utility program and 
scan - tron to score objective tests. Older 
staff members are resisting compute 
iliteracy, but they are beginnging to see the 
importance of it. 
In the future, I think we will see the 
computers being used daily in all 
disciplines. We will see more games being 
designed for courses like economics and 
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social studies. Administrators will use 
the computers more. 
Note; In School F, the principal was 
interviewed, because the assistant 
principal of instruction was absent. 
I think the computer will influence how we 
schedule county wide attendance procedures 
and discipline procedures. 
I think the greatest impact will be in the 
area of business. I think the computer 
will help students prepare for the world of 
work, colleges, and the world of today. 
All teachers will be using computers soon. 
The computer could be utilized by staff and 
teachers. Secretaries could put form 
letters on the computer. Attendance can be 
put on the computer. Schedules could be 
put on the computer. Paring matrix could 
be on the computer. The lunch program and 
the library records could be on the 
computer. It is time saving and excellent 
for bookkeeping. Also counselors' records 
could be on the computer. Many of these 
things are already being done. 
The mircocomputer will impact on school 
organization by saving teachers and 
administrators time. 
The impact of the microcomputer is 
definitely felt in this school. We have 
six teachers who use the computer for 
instruction. Students' interest and desire 
to use the computers are high. Teachers 
use the computers for grade book test 
construction, and utility items. Tests are 
graded with the scan - tron, that is, 
multiple choice tests. 
School attendance is being imporved with 
the microcomputer. Subject area teachers 
are using the microcmputer more and more 
for class assignments. Teachers are using 
the teacher utility programs. 
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I feel the microcomputer will impact in 
organization in the areas of attendance, 
lost textbook, test scores, and the lunch 
program. It will save teachers and 
administrators a great deal of time. 
The computer won't take the place of the 
teacher. Even good students need the 
teacher's help. Teachers are still afraid 
to use the computers and there aren't 
enough computers. However, the computer is 
a method of getting the students involved 
in a procedure in class where the student 
sees immediate results. 
We need more computers to do for teachers 
what they would not have time to do for 
slow and advanced students. 
In organization and instruction, the 
computer will be used more widely to save 
time and to tutor students. 
We will be able to put the eligibility 
requirement, lost textbook, grade book, and 
record keeping tasks on the computer. Soon 
all teachers will use the computer in some 
capacity in their classroom and for record 
keeping. 
Computers could make an impact, if the 
teachers accept it; it is hard for 
teachers to take on new ideas. We have a 
lack of teacher training. 
Administratively, the computer will impact 
on attandance, records and discipline. The 
school is the last place for technology to 
impact. We are still moving slowly. 
I think all teachers will become computer 
literate. However, many teachers still 
have fears about using the computer. The 
computer will free-up the teacher's time, 
so that the teacher can provide more 
assistance to the students. 
I see English teachers using word 
processing and computers being in every 
classroom. 
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I think the computer will make the greatest 
impact in the areas of science, business 
and mathematics. It will be used mostly 
for drill and tutoring. However, I think 
that there will be a greater emphasis on 
programming and teachers becoming better 
trained to use computers. 
For the microcomputer to truly impact, we 
must have, more machines. Teachers really 
don't use computers in their classrooms. 
If we had the resources to get enough 
computers, I think that the microcomputer 
could impact on all subject areas. 
We will have better record keeping by using 
the computer. Computers will save teachers 
time and dree them to teach, without having 
to do a lot of tedious record keeping. 
I would like to see three computer labor¬ 
atories with at least twenty computers in 
each laboratory. We need at least three 
laboratories and more equipment for the 
full impact of the computer to be felt in 
all disciplines. More software needs to be 
developed for other disciplines. 
APPENDIX C 
QUESTIONS USED IN THE INTERVIEW SCHEDULES 
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SURVEY OF CLASSROOM TEACHERS' UTILIZATION OF MICROCOMPUTERS 
Position School .  
School Address   
City and State Subject Area  
Sex  
1 . How many microcomputers do you have in your classroom? 
2. How much and what kind of software do you have? 
3. Do you feel you have enough software? What would you 
like? 
4. What do you need to make your teaching more effective? 
5. How many classes do you use the microcomputer with each 
day? 
6. What do you do differently, since you have the micro¬ 
computer? 
7. How do you get your software? 
8. Do you have a say so in what softweare is ordered? 
9. How were you selected to teach the classes? 
10. What type of training do you have in using the 
microcomputer? 
11. How do you see the microcomputer impacting on the 
instructional program? 
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THE STUDENTS' SURVEY OF MICROCOMPUTER APPLICATION 
Age  School  Sex  Grade  
1. Do you have a personal computer? 
2. How has the microcomputer changed your study habits? 
3. Do you like using a microcomputer? Why or Why not? 
4. How many classes have you had using the microcomputer? 
5. Are you in a computer club? 
6. What are some of the activities of the computer club? 
7. What do you do with the computer? 
8. Do you read a computer magazine? If so which ones? 
9. Do you use a microcomputer outside of class? If so, for 
what purposes? 
10. How much time each week do you spend using the computer 
at school and at home, if you have a personal computer? 
1 1. How important do you think learning about the computer 
will be to you? 
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SURVEY OF ADMINISTRATORS UTILIZATION OF MICROCOMPUTERS 
Position  School  
School Address  
City and State Sex  
1. What subjects are being taught with the microcomputer and 
how many classes each day? 
2. Who is in charge of your microcomputer program? 
3. How did you get a microcomputer program in your school? 
4. May I see your proposed plan for implementing the micro¬ 
computer in your school? 
5. Have you received any training in microcomputer applica¬ 
tion? 
6. What did your training consist of? 
7. How many students do you have in your school? 
8. What is the prevailing socio-economic level of the 
student body? 
9. Are teachers being rewarded for receiving training in 
microcomputer application, if so; what do they receive? 
10. What do you need to make your microcomputer program 
more effective? 
11. How do you see the microcomputer impacting on school 
organization? 
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School A appeared to be a school actively using 
microcomputers for instructional purposes. However, the 
classes were too crowded for each child in the class to get 
computer time each day. There were not enough machines or 
diskettes for the students; although, a new computer 
laboratory was planned for next year and the school had 
received an IBM Grant for computers. Data processing and the 
computer coordinator's rooms had mobile computers. The 
students do not have a computer club, nor do they use the 
machines after school. It would appear that the emphasis was 
on making all of the teachers, administrators and staff 
personnel as computer literate as possible. Implementation 
of change was through faculty involvement to become computer 
literate and through the business community. 
The Digital Corporation was one example of the business 
community's participation with the school's Microcomputer 
program. The Digital Corporation gave the school an 
intership for one student each quarter. The selected student 
went for two hours a day to the Digital Corporation and 
worked on a set group of objectives which covered both 
business and mathematics and also corporate business outside 
the frame of the school. The student learned to program in 
a different mode for business functioning in the corporate 
level. Students have worked with others on programs that 
sold for more than fifty thousand dollars. The program gave 
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the school the option of putting a student in the actual real 
world of corporate financing and computers; at this point in 
time the program has been in operation for two years. 
In both School A and School B the teachers and the 
computer coordinator said that they had enough software. The 
problem in both schools was too few computers. School A 
offered more courses than School B. However, School B 
planned to add data processing two next year. In School B, 
students used the computers before and after school and 
during study hall. They could not in School A. Both schools 
offered additional training for staff, administrators, and 
teachers. There were no computer clubs in either school. 
Change occurred because many students owned their own 
computers and spent hours on the computer at home. However, 
the faculty was involved in computer training programs. 
in School C, all computer classes were taught by the 
CAI coordinator. The CAI coordinator owned a computer and 
worked with students who tried to improve their computer 
knowledge and telecommunication ability. The CAI coordinator 
was responsible for a very active computer club. In School 
C, unlike Schools A and B, students were more instrumental in 
change than the faculty. The assistant principal of 
instruction and the CAI coordinator and in-service 
instructor; however, in School C, the CAI coordinator was 
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computer teacher for students first and partial in-service 
instructor secondly. The CAI coordinator was the source of 
change implementation. 
In School D, the principal, faculty, staff, and 
administrators and parents were committed to the 
microcomputer program. All persons formally interviewed or 
informally interviewed wanted to share something that they 
believe about the computer or were doing with the computer. 
There was an extremely active computer club, an outstanding 
student who had done programs for the school, police 
department, and state; the CAI coordinator dedicated himself 
to making teachers and students more computer literate; many 
students owned computers and teachers checked out computers 
from the computer laboratory to use with their classes. The 
school was totally involved in the change process. 
In School E, all classes except the computer literacy 
classes were taught by the CAI coordinator. The CAI 
coordinator was interested in the students learning to write 
programs. Students received additional time for learning 
computer operations in the extremely active computer club. 
The computer club was responsible for buying additional 
software and writing programs for teachers. Although, 
teachers had a computer for their use and had been taught 
computer classes by the CAI coordinator, teachers did not use 
the computers often. The CAI coordinator stated that 
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teachers were not actively using computers in all disciplines 
because of a lack of enough machines. There was not adequate 
software for all disciplines. The CAI coordinator wanted the 
Plato Tutorial Series. Change happened because of the 
leadership of the students and the CAI coordinator. 
In School F, the researcher interviewed the principal 
because the assistant principal of instruction was in an 
automobile accident. The principal was not very informed 
about the microcomputer or software. The principal had taken 
no computer courses. The principal took the researcher to 
the coordinator. The CAI coordinator told the researcher 
about two teachers in School F who spent their own money to 
buy computers for their students to use. One mathematics 
teacher purchased three computers: Atari 400, 800, 1200, 
with printer and disk drives for students. Another 
mathematics teacher brought a Vic-20 for students to use in 
class. 
Class participation of the faculty in the after school 
course, "Introduction To The Apple" was seven teachers; two 
of the teachers were from the nearby elementary school. 
There was no computer club. Students in School F were 
playful, not alert and not interested in stopping class time 
for an interview. By programming the students meant typing 
in programs from a manual. Implementation of change was due 
to the efforts of teachers and the CAI. 
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All computer classes in School G were taught by the CAI 
coordinator. Both the assistant principal for instruction 
and the CAI coordinator wanted more machines, additional 
space for the labortory, and more self-motivated students. 
There was little teacher use of the microcomputers. 
Teachers participated in an after school in-service program 
and a workshop on the teacher utility program. School G 
offered a course called, "Enrichment". The course was for 
eighth and ninth graders to learn about the importance of the 
computer and computer operations. Change in School G 
appeared to be directed from the county office and the CAI 
coordinator. Students nor teachers were actively involved 
with using the microcomputer. 
In School H, the planned courses for the next school 
year were data processing one and two, three classes of 
computer mathematics and advanced placement computer science. 
Computer literacy was not on the planned schedule. The 
school felt that there was no longer a need to teach the 
course. 
The special education teachers in the school were 
actively using the computer for remediation and reward for 
students in the hearing impaired classes. Other teachers 
also checked out computers from the computer labortory to use 
in the classroom. Teachers, students, and administrators 
used the computers frequently: however, there were still too 
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few computers. Implementation of change was seen in the 
classes scheduled and in teacher and student participation in 
the microcomputer program. Leadership for change came from 
the CAI coordinator and the assistant principal of 
instruction. 
School I attempted to expose as many students as 
possible to computer classes; however they also have too few 
machines. Students used the computers before and after 
school and at the second and fifth periods for extra practice 
time. The teachers' computer was in the teacher's lounge. 
However, teachers were not really using the computers in 
their classes, according to the CAI coordinator. Students 
and the CAI coordinator were the leadership for microcomputer 
implementation. 
In School J, teachers used the computers for grade 
book, test construction and utility items. Teachers took an 
after school program on computer operations taught by the CAI 
coordinator. Like School H, special education teachers 
seemed to be checking out computers from the computer 
laboratory in School J. Teachers, students and 
administrators supported the computer program and were 
instrumental in the change process. 
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AN ANALYSIS OF THE UTILIZATION OF MICROCOMPUTERS AS 
REFLECTED IN THE CURRICULUM GUIDES OF THE SYSTEM 
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AN ANALYSIS OF THE CURRICULUM GUIDES 
Computers have an important role to play in our 
instructional program. The planning necessary to implement 
computer use should be based on an important fundamental 
ground rule: "Start with the Curriculum, not with 
computer.The school system followed that rule. 
Brumbaugh and Rawitsch suggested the following planning model 
be used to relate computing to the current curriculum: 
Step 1 : Analyze the current curricu¬ 
lum, perhaps by subject areas, to 
identify content, skills, and atti¬ 
tudes that are included. This repre¬ 
sents what educators want to do for 
students. 
Step 2: Determine what kinds of 
instructional activities are possible 
using computers. 
Step 3: Compare the curriculum 
desires with the computer capabili¬ 
ties to find where matches occur. 
These are the places where computing 
fits the curriculum well. There will 
also be many places in the curriculum 
where computer does not fit.2 
The School system followed the steps outlined by 
Brumbaugh and Rawitsch. Within the curriculum guides, which 
^Ken Brumbaugh and Don Rawitsch, Establishing 
Instructional Computing The First Steps (St. Paul, Minnesota: 




were presently being revised, the computer had been added to 
existing courses as a supplemental tool. In business, the 
computer was used in courses such as data processing, 
accounting, vocational office training, typing one, typing 
two, and business machines. In science and mathematics 
computer related materials were used in all courses. Other 
disciplines also used computer related materials. 
The computer literacy guides was a separate guide that 
emphasized: literacy on the Apple, programming, 
time-sharing, technology today, history of computers, 
careers, and computer fraud and crime. 
The school system should be commended for the 
well-planned microcomputer programs. The major problem 





REQUEST FOR PERMISSION TO DO THE STUDY 
Dear Sir: 
Attached you will find a copy of my proposed research 
project that we discussed via telephone on Thursday, March 
22, 1984. At that time, you requested that I send a copy of 
the proposed research to you for evaluation. 
The problem which will be investigated in this study 
is: How are microcomputers changing the instructional 
program in the secondary schools of a large southern metro¬ 
politan school system? Specifically, the following research 
questions will be examined: (1) How do teachers, students, 
and administrators view the microcomputer? (2) How are 
microcomputers being used in the schools? (3) What factors 
seem to facilitate or inhibit microcomputer application? 
The methodology for the study may be found on pages 
thirty through thirty-two. 




Please notify me as soon as possible. Thank you for 
your consideration of this research. 
Sincerely, 
(Mrs.) Mable B. Johnson 
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PERMISSION LETTER FROM THE SCHOOL SYSTEM 
March 27, 1984 
Dear Mrs. Johnson: 
I have reviewed your dissertation proposal and grant 
you permission to pursue your research in the school system. 
Your research is subject to the following conditions: 
a. Approval from the principal of the school. 
b. Approval from the teachers involved in the 
study. 
c. You must minimize the disturbance of class¬ 
room time. 
d. You must work with the school as to the time 
and date that you will conduct the inter¬ 
views. 
I suggest that you schedule an appointment with the 
principal of the school and give him/her a copy of this 
letter to seek their approval to pursue this study. 
Sincerely, 
Director of Secondary 
Instruction 
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REQUEST LETTERS SENT TO THE PRINCIPALS 
April 13, 1984 
Dear Sir: 
Your school has been named as a school effectively 
utilizing the microcomputer for instructional purposes. 
Presently, I am conducting a study to determine how micro¬ 
computers are changing the instructional programs in the 
secondary schools. Specifically, the following research 
questions will be investigated: 
(1) How do administrators, teachers, and 
students view the microcomputer? 
(2) How are microcomputers being used for 
instruction? 
(3) What factors facilitate or inhibit micro¬ 
computer use? 
I have received permission from your school system to 
conduct this research. Enclosed is a copy of that confirma¬ 
tion . 
Would you kindly allow me to include your school in my 
research? I will contact you via telephone to discuss the 
research. 
Any assistance you provide will be greatly appreciated. 
Thank you in advance for your assistance and consideration. 
Sincerely, 
(Mrs.) Mable B. Johnson 
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Enrollment 1740 1437 1075 1412 1791 
Black Students 1604 184 1073 438 17 
White Students 37 1183 3 874 1749 
Foreign Students 10 70 - - 25 
Students In 
Computer Classes 235 189 90 215 347 
Computer Classes 9 10 6 9 12 
Computer Teachers 4 3 1 5 2 
Faculty and Staff 87 75 60 71 93 
Honeywell Terminal 1 2 3 3 3 
Apples 10 13 12 10 11 




PROFILE OF THE SCHOOLS OBSERVED IN THE STUDY 
S C H O 0 L S 
CATEGORY F G H I J 
Enrollment 800 1130 1377 1407 1252 
Black Students 620 500 182 67 1050 
White Students 160 575 1122 1331 202 
Foreign Students 20 30 73 9 10 
Students In 
Computer Classes 133 85 189 300 216 
Computer Classes 6 4 5 4 10 
Computer Teachers 2 1 3 2 5 
Faculty and Staff 42 60 76 61 71 
Honeywell Terminal 1 2 3 3 3 
Apples 10 13 12 10 11 




NUMBER OF COMPUTERS IN THE ROOMS OF TEACHERS WHO UTILIZE 
THE MICROCOMPUTER FOR INSTRUCTION 
SUBJECT AREA AND SCHOOL NUMBER OF COMPUTERS 
Mathematics School A 10 First Period 
5 Sixth Period 
Mathematics School A 1 
Science School B 1 1 
Mathematics School B 10 
Business School D 9 
VOT School D 6 
Business School E 1 
Data Processing School F 1 




NUMBER OF COMPUTERS IN THE ROOMS OF TEACHERS WHO UTILIZE 
THE MICROCOMPUTER FOR INSTRUCTION 
SUBJECT AREA AND SCHOOL NUMBER OF COMPUTERS 
Business School H 13 
Mathematics School H 1 
Special Education School H 11 
Mathematics School I 6 
Special Education School J 0 
Special Education School J 0 
Business School J 5 
Mathematics School J 0 
* Note : In School J, the computers are borrowed from the 
laboratory twice a week for tutoring and reward for 




NUMBER OF COMPUTER CLASSES TAUGHT BY COMPUTER TEACHERS 
TEACHER AND SCHOOL NUMBER OF COMPUTER CLASSES 
Data Processing School A 3 
Mathematics School A 2 
Mathematics School 1 
Science School B 1 
Mathematics School 4 
Business School D 1 
VOT School 1 
Business School E 3 
Data Processing School F 4 
Business School H 4 
Mathematics School 2 
Special Education School H 1 
Mathematics School I 1 
Special Education School J 1 
Special Education School 3 
Business School J 4 
Mathematics School  1 
106 
TABLE 17a 
NUMBER OF COMPUTER CLASSES TAUGHT BY COMPUTER TEACHERS 
TEACHERS AND SCHOOLS TRAINING LEVEL 








Mathematics (A) No formal training Self-taught 


























VOT (D) Three Beginning 




TEACHERS AND SCHOOLS TRAINING LEVEL 



















Special Education (H) Introduction to 
Microcomputers County 






Special Education (J) BASIC Programming Self Taught 
Special Education (J) BASIC Programming Self Taught 
Business (J) Introduction to 
Microcomputers Self Taught 
Mathematics (J) Four BASIC Courses 
For Apple, TRS-80, 
Honeywell and Wang County 




CAI COORDINATOR COMPUTER TRAINING 
CAI COORDINATORS TRAINING LEVEL 
A BASIC Programming 
Using the Computer 
County 
In Mathematics University 
B BASIC Programming County 
Teacher Utility County 
Word Processing County 
• Advanced Programming County 
C FORTRAN University 
Machine Language University 
PL-1 University 
Program Language University 








D BASIC I and II University 
Cobol University 
Files University 
E BASIC I and II 
Advanced Programming 
County 
On the Honeywell 
Advanced Programming 
County 
On the Apple County 
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TABLE 20b 
CAI COORDINATOR COMPUTER TRAINING 
CAI COORDINATORS TRAINING LEVEL 




















H Computer Science 
Degree - Fifty 
hours of graduate 
and in-service hours 











ASSISTANT PRINCIPALS OF INSTRUCTION COMPUTER TRAINING 
SCHOOL TRAINING LEVEL 
















D Computer Science Degree University 
E No Formal Training Self Taught 
















H Introduction to 
Microcomputers County 
TABLE 22b 
ASSISTANT PRINCIPALS OF INSTRUCTION COMPUTER TRAINING 
SCHOOL TRAINING LEVEL 
I Fifty In-service Hours On 
the Use and Operation 
of Microcomputers County 
J BASIC Programming County 
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TABLE 23 
TYPE OF SOFTWARE 
SCHOOLS Software 






Computer Literacy Diskette 
Computer Programming - 
BASIC Language 
Education 3.3 
Apple Presents Apple 
Teacher Made Programs 
Education Demonstration 
Diskettes 
D. B. Masters 
Word Processing Diskettes 
Bankstreet Writer 
Typing Tutors 
SAT - PSAT Tutorials 
Assembly Language Tutor 
Long Diskette Pilots 
LOGO 
PASCAL and BASIC Language 
Structured BASIC Typing 
Meet the President 
Academic Hallmarks For 
American History 
English Utility Diskette 
U.S. Constitution Tutor 
AVO - 2 Vocabulary Series 
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